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International application No. 
PCT/DK98/00154 


International filing date (day/month/year) 
14 April 1998(14.04.98) 



1. The following indications appeared on record concerning: 
| | the applicant | | the inventor X the agent 



| | the common representative 



Name and Address 

HOFMAN-BANG & BOUTARD, LEHMANN & 

REE A/S 

Ryesgade 3 

P.O. Boks G 367 

DK-8100 ArhusC 
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State of Nationality 



Telephone No. 
45 86 20 22 22 



State of Residence 
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45 86 20 22 10 



Teleprinter No. 
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the address | | the nationality | [ the residence 



the person 



the narrYe- 



Name and Address v 


State of Nationality 


State of Residence 
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Denmark 
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Teleprinter No. 



3. Further observations, if necessary: 
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| | the International Searching Authority 
| | the International Preliminary Examining Authority 



| [ the designated Offices concerned 
| X| the elected Offices concerned 
| | other: 





The International Bureau of WIPO 
34, chemin des Colombettes 
1211 Geneva 20, Switzerland 

Facsimile No.: (41-22) 740.14.35 


Authorized officer 

Dominique DELMAS 

Telephone No.: (41-22) 338.83.38 
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Switzerland 



PCT 



NOTIFICATION CONCERNING 
DOCUMENTS TRANSMITTED 



Date of mailing 
(day/month/year) 



1 0. 12. 98 



International application No: PCT/DK98/00154 



This International Preliminary Examining Authority transmits herewith the following documents: 



1 . □ demand (Rule 61 .1 (a)). 

2. H copy of the international preliminary examination report and its annexes (Rule 71.1). 



3. □ 



other documents (specify): 



Name und mailing address of the IPEA/ 



European Patent Office 
D-80298 Munich 



Tel. (+49-89) 2399-0, Tx: 523656 epmu d 
Fax: (+49-89) 2399-4465 



Authorized officer 
Voigt, C 

Tel. (+49-89) 2399-2238 
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PCT 

INTERNATIONAL PRELIMINARY EXAMINATION REPORT 

(PCT Article 36 and Rule 70) 



PCT 



Applicant's or agent* s file reference 
P 1997 00605 WO 


cr\o ci iDTucD ArTinM See Notification of Transmittal of International 
l-UH hUH 1 nbn AO 1 IUIM Preliminary Examination Report (PCT/I PEA/4 16) 


International application No. 
PCT/DK98/00154 


International filing date (day/month/year) 
14/04/1998 


Priority date (day/month/year) 
14/04/1997 


International Patent Classification (IPC) or national classification and IPC 
G02F1/1335 


Applicant 



1 . This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 

2. This REPORT consists ot a total of 6 sheets, including this cover sheet. 

□ This report is also accompanied by ANNEXES, i.e., sheets of the description, claims and/or drawings 
which have been amended and are the basis for this report and/or sheets containing rectifications made 
before this Authority (see Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist of a total of sheets. 



3. This report contains indications relating to the following items: 



II 


□ 


III 


□ 


IV 


□ 


V 




VI 


□ 


VII 


□ 


VIII 


El 



Basis of the report 



Lack of unity of invention 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



Date of submission of the demand 



05/1 1/1 998 



Date of completion of this report 

"1 0. 12. 98 



Name and mailing address of the IPEA/ 



European Patent Office 
D-80298 Munich 

Tel. (+49-89) 2399-0, Tx: 523656 epmu d 
Fax: (+49-89) 2399-4465 



Authorized officer 
Lerbinger, K 

Telephone No. (+49-89) 2399-2274 



(t 



Form PCT/IPEA/409 (Cover sheet) (January 1994) 



INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 



International application No. PCT/DK98/001 54 



I. Basis of the report 

1 . This report has been drawn on the basis of (substitute sheets which have been furnished to the receiving Office in 
response to an invitation under Articie 14 are referred to in this report as "originally filed" and are not annexed to 
the report since they do not contain amendments.) : 

Description, pages: 

1-16 as originally filed 

Claims, No.: 

1 -22 as originally filed 

Drawings, sheets: 

1/3-3/3 as originally filed 

2. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 

3. □ This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 

4. Additional observations, if necessary: 



Form PCT/IPEA/409 (Boxes l-VIII, Sheet 1 ) (January 1994) 



INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 



International application No. PCT/DK98/001 54 



V. 



Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement 



1. 



Statement 



Novelty (N) 



Yes: 
No: 



Claims 
Claims 



1-22 



Inventive step (IS) 



Yes: 
No: 



Claims 
Claims 



1-22 



Industrial applicability (IA) 



Yes: 
No: 



Claims 
Claims 



1-22 



2. Citations and explanations 
see separate sheet 

VIII. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 

see separate sheet 
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INTERNATIONAL PRELIMINARY International application No. PCT/DK98/001 54 
EXAMINATION REPORT - SEPARATE SHEET 

Concerning section V 

1 The independent claims 1 and 12 are considered to be unclear, for reasons 
explained in section VIII, so that the claims do not meet the requirements of Article 
6 PCT. Subject to this objection, the subject-matter of the claims is new and 
inventive. 

2 The following three documents are cited in the international search report as 
being of particular relevance. 

2. 1 US-A-5, 444,235 describes an apparatus (see figure 1 ) comprising 

(i) 10 light valves, each light valve having a 256x256 array of pixels, 

(ii) 10 fibre cables, each cable including 65,536 optical fibres, 

(iii) a sensor including a 256x256 array of sensor elements, 

wherein each optical fibre of each cable connects one pixel to one sensor 
element, so that each sensor element is connected to 10 pixels. 

2.2 US-A-4,859,034 describes an apparatus (see figure 13) comprising 

(i) a light source, 

(ii) a light concentrating device, 

(iii) a liquid crystal panel comprising a plurality of light valves, 

(iv) a self-focusing lens array, 

(v) a photosensitive drum. 

The light concentrating device is a plate like light guide. 

2.3 US-A-5,394,254 describes an apparatus comprising 

(i) a cathode ray tube, 

(ii) a fibre optic plate arrangement, 

(iii) a liquid crystal cell including a photoconductive layer. 

2.4 Since none of the available prior art documents discloses an illumination unit 
comprising two light guides and a plurality of light valves wherein each of the light 
guides is arranged to illuminate a plurality of light valves, the subject-matter of 
claim is novel. 
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INTERNATIONAL PRELIMINARY International application No. PCT/DK98/001 54 
EXAMINATION REPORT - SEPARATE SHEET __ 



3 The illumination unit as is known from US-A-4,899,222 requires one optical fibre 
for each illumination point. This leads to a large number of optical fibres. 
Consequently, the device is complex and requires very precise adjustment of the 
fibres. The present application suggest to use lightguides which illuminates a 
plurality of light valves. The available prior art documents contain no suggestion of 
this development. Consequently, the subject-matter of the independent claims is 
based on an inventive step. 

4 Dependent claims 2 to 19, 21 and 22 defines modifications of subject-matter 
which is novel and is based on an inventive step. 

5 The requirements of industrial applicability are fulfilled. 



Concerning section VIII 

1 Claim 1 is considered to be unclear for the following reasons:- 

From page 1 1 , lines 12 to 15 of the description it is clear that for the illumination 
unit to function this unit must comprise a lamp which is optically connected with a 
plurality of light receiving ends of light guides. This is not defined in the claim, thus 
indicating that the claim is lacking a technical feature which is essential to the 
invention. 

2 Independent method claim 20 is directed to a method of point illumination of a 
medium. Hence one would expect at least one step of a method. Contrary to this 
expectation the claim merely recites the features of illumination unit as specified in 
claim 1. 

3 The dependency of claim 13 is incorrect. This claims refers back to claims 1 to 12. 
However, it is only in claim 12 that the illumination heads are mentioned for the 
first time. Thus claim 13 which further defines these illumination heads can only 
refer back to claim 12. 
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INTERNATIONAL PRELIMINARY International application No. PCT/DK98/001 54 
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4 The dependency of claims 16 and 17 is incorrect. These claims refer back to claim 
15 which defines that the light valves are formed by electrooptically based light 
valves. However, claim 1 6 defines that the light valves are formed by reflection 
based electromechanical light valves and claim 17 defines that the light valves are 
formed by transmission based electromechanical light valves. 
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ONAL SEARCH REPORT 



International application No-. 

PCT/DK 98/00154 



A. CLASSIFICATION OF SUBJECT MATTER 



IPC6: G02F 1/1335, H04N 9/31 

According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 

IPC6: G02F, H04M 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 

SE,DK,FI,N0 classes as above 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



WPI 



Q DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to dahn No. 



US 5444235 A (G.R. REDFORD) , 22 August 1995 

(22.08.95), column 3, line 35 - column 4, line 27, 
figure 1, abstract 



US 4859034 A (Y. SHIRAISHI ET AL.), 22 August 1989 

(22.08.89), column 4, line 46 - line 56; column 16, 
line 64 - column 17, line 34, figures 8,13, 
abstract 



US 5394254 A (L.T. CHENG), 28 February 1995 

(28.02.95), column 5, line 51 - column 6, line 45, 
figure 6, abstract 



1,4-20 



1,4-20 



1,4-20 



"xl fortius- documents are listed in the continuation of Box C. | )({ See patent family annex. 



* Special categories of cited documents 

* A* document defining the general state of the art which is not considered 

to be of particular relevance 
"E" criicr document but published on or after the international filing date 
"L" document which may throw doubts on priority dainu» or which is 

ated to establish the publication date of another citation or other 

special reason (as specified) . .. 

*0" document reform g to an oral disclosure, use, exhibition or other 
means 

*P* document published prior to the international filing date but later than 
the priority date claimed 



T* later document published after the international filing date or priority 
date and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 

"X* document of particular relevance: the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

*y document of particular relevance: the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with. one or more other such documents, such combination 
being obvious to a person skilled in the art 

document member of the same patent family 



Date of the actual completion of the international search 
21 Auoust lqqfl 



Date of mailing of the international search report 

26 -08- 1998 



Name and mailing address of the ISA/ 
Swedish Patent Office 
Box 5055, S-102 42 STOCKHOLM 
Facsimile No. + 46 8 666 02 86 



Authorized officer - ■ 

Karin Safsten 

Telephone No. + 46 8 782 25 00 
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PCT 

REQUEST 



The undersigned requests that the present 

international application be processed 
according to the Patent Cooperation Treaty. 



For receiving Office use only 



International Application No. 



PCT/DK 9 8 /001 54 



International Filing 



ingDajU APRIL 
P 



1998 

aluiildirektoratet 



Danish Patent Office 
Name of receiving oiS^i^&^M^^M 



Applicant's or agent's file reference 

(if desired) (12 characters maximum) P 1997 00605 WO 



Box No. I TITLE OF INVENTION 

An apparatus and a method for illuminating a light-sensitive 
raprii inn . . _ 


Box No. O APPLICANT 


Name and address: (Family name followed by given name; for a legal entity, full official designation. 
The address must include postal code and name cj country. The country of the address indicated in this 
Box is the applicant's State (Le. country) of residence if no State of residence is indicated below.) 

Dicon A/S 
S0nderskovvej 5 
8520 Lystrup 
Denmark 


j | This person is also inventor. 


Telephone No. 


Facsimile No. 


Teleprinter No. 


State (Le. country) of nationality: 
DK Denmark 


State (Le. country) of residence: 
DK Denmark 


This person is applicant ( 1 all designated r^l all designated States except | | the United States 1 | the States indicated in 

for the purposes of: 1 1 States 1 & 1 the United States of America 1 1 of America only 1 1 the Supplemental Box 


Box No. m FURTHER APPLIC ANT(S) AND/OR (FURTHER) INVENTOR(S) 


Name and address: (Family name followed by given name; for a legal entity, full official designation. 
The address must include postal code and name of country. The country of the address indicated in this 
Box is the applicants State (Le. country) of residence if no State of residence is indicated below.) 

HENNINGSEN , Henning 
N0rregade 25 
8670 Lasby 
Denmark 


This person is: 

| | applicant only 

| X | applicant and inventor 

| | inventor only (If this check-box 
' is marked do not fill in below.) 


State (i.e. country) of nationality: 
DK Denmark 


State (Le. country) of residence: 
DK Denmark 


This person is applicant | 1 all designated | | all designated States except fy"| the United States | 1 the States indicated in 
for the purposes of: ' 1 States |_J the United States of America L_J of America only 1 I the Supplemental Box 


| | Further applicants and/or (further) inventors are indicated on a continuation sheet 


Box No. IV AGENT OR COMMON REPRESENTATIVE; OR ADDRESS FOR CORRESPONDENCE 


The person identified below is hereby/has been appointed to act on behalf f— | ■ — i reoresentative 
of thVapplicamXs) before the competent International Authorities as: LXJ agent 1 1 common representative 


Name and address: (Family name followed by given name; for a legal entity, full official designation. 
The address must include postal code and name of country.) 

Ho f man-Bang & Boutard, Lehmann & Ree A/S 

Ryesgade 3 

P.O.Boks 367 

8100 Arhus C. 

Denmark 


Telephone No. 
+45 86 20 22 22 


Facsimile No. 

+45 86 20 22 10 


Teleprinter No. 


| — I Mark this check-box where no agent or common representative is/has been appointed and the space above is used instead to 
1 1 indicate a special address to which correspondence should be sent. 
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Box No.V 



DESIGNATION OF STATES 



The following designations are hereby made under Rule 4.9(a) (mark the applicable check-boxes; at least one must be marked): 
Regional Patent 

H AP ARIPO Patent: GH Ghana, GM Gambia, KE Kenya, LS Lesotho, MW Malawi, SD Sudan, SZ Swaziland, UG Uganda, 
ZW Zimbabwe, and any other State which is a Contracting State of the Harare Protocol and of the PCT 

S3 EA Eurasian Patent: AM Armenia, AZ Azerbaijan, BY Belarus, KG Kyrgyzstan, KZ Kazakhstan, MD Republic of 
Moldova, RU Russian Federation, TJ Tajikistan, TM Turkmenistan, and any other State which is a Contracting State 
of the Eurasian Patent Convention and of the PCT 

El EP European Patent: AT Austria, BE Belgium, CH and LI Switzerland and Liechtenstein, DE Germany, DK Denmark, 
ES Spain, FI Finland, FR France, GB United Kingdom, GR Greece, IE Ireland, IT Italy, LU Luxembourg, MC Monaco! 
NL Netherlands, PT Portugal, SE Sweden, and any other State which is a Contracting State of the European Patent 
Convention and of the PCT *• C,V C p m £» 

E OA OAPI Patent: BF Burkina Faso, B J Benin, CF Central African Republic, CG Congo, CI Cdte d*I voire, CM Cameroon, 
GA Gabon, GN Guinea, ML Mali, MR Mauritania, NE Niger, SN Senegal, TD Chad, TG Togo, and any other State 
which is a member State of OAPI and a Contracting State of the PCT (if other kind of protection or treatment desired, specify 
on dotted line) 

National Patent (if other kind of protection or treatment desired, specify on dotted line): 



K) 

H 
0 

K) 
K) 
E 
E 

0 
0 



B 

SI 

SI 
SI 
SI 
SI 
SI 
SI 
E3 

a 

K) 



SI 
SI 
B 



B 
IS) 
B 
13 



AL Albania 

AM Armenia 

AT Austria arid, .utility, .model. . . . 

AU Australia 

AZ Azerbaijan 

BA Bosnia and Herzegovina 

BB Barbados 

BG Bulgaria 

BR Brazil 

BY Belarus 

CA Canada 

CH and LI Switzerland and Liechtenstein 

CN China 

CU Cuba 

CZ Czech Republic and .utility, .model 

DE Germany . and . utility . model . . 

DK Denmark . and . utility . model . . 

EE Estonia and .utility, model 

ES Spain 

FI Finland and. .utility, m.Qd.esl. . . . 

GB United Kingdom 

GE Georgia 

GH Ghana 

GM Gambia 

GW Guinea-Bissau 

HU Hungary 

ID Indonesia 

IL Israel 

IS Iceland 

JP Japan 

KE Kenya 

KG Kyrgyzstan 

KP Democratic People's Republic of Korea .... 

KR Republic of Korea 



a 

El 
E) 
K) 
El 

H 
E3 
IS 
® 
E) 
KJ 
El 
E) 
El 
El 
El 
El 
El 
El 
(3 
El 
El 
El 
El 
0 
El 
El 

m 

El 
El 
El 



LT Lithuania 
LU Luxembourg 
LV Latvia 

MD Republic of Moldova 

MG Madagascar 

MK The former Yugoslav Republic of Macedonia 

MN Mongolia 

MW Malawi 

MX Mexico 

NO Norway 

NZ New Zealand 

PL Poland 

PT Portugal 

RO Romania 

RU Russian Federation 

SD Sudan 

SE Sweden 

SG Singapore 

SI Slovenia 

SK Slovakia . .#n<* utility # model. 

SL Sierra Leone 

TJ Tajikistan 

TM Turkmenistan 

TR Turkey 

TT Trinidad and Tobago 

UA Ukraine 

UG Uganda 

US United States of America 



UZ 
VN 
YU 



Uzbekistan 
Viet Nam . 
Yugoslavia 



ZW Zimbabwe 



V7 „ Check-boxes reserved for designating States (for the purposes of 

&x Kazaicnstan a national patent) which have become party to the PCT after 

3.* 



LC Saint Lucia 

LK Sri Lanka 

LR Liberia 

LS Lesotho . . . 



issuance of this sheet: 



.CY CyiJii: ub. . (±iuxapean . Paten 



In addition to the designations made above, the applicant also makes under Rule 4.9(b) all designations which would be permitted 

under the PCT except the designation(s) of . 

The applicant declares that those additional designations are subject to confirmation and that any designation which is not confirmed 
before the expiration of 1 5 months from the priority date is to be regarded as withdrawn by the applicant at the expiration of that time 
limit. (Confirmation of a designation consists of the filing of a notice specifying that designation and the payment of the designation and confirmation 
fees. Confirmation must reach the receiving Office within the 15-month time limit) 
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Sheet No. 



PCT/DK 9 8/00 



Box No. VI PRIORITY CLAIM 



Further priority claims are indicated in the Supplemental Box 

□ 



The priority of the following earlier application(s) is hereby claimed; 



Country 
(in which or for which, the 
application was filed) 



Filing Date 
(day/month/year) 



Application No. 



Office of filing 
(only for regional or 
international application) 



item (1) 

DK Denmark 



14.04.1997 
14 April 1997 



415/97 



item (2) 

DK Denmark 



16. 01. 1998 
16 January 199 8 



63/98 



item (3) 



Mark the following check-box if the certified copy of the earlier application is to be issued by the Office which for the purposes of the present international 

application is the receiving Office (a fee may be required): 
f— I The receiving Office is hereby requested to prepare and transmit to the International 
L2LI Bureau a certified copy of the earlier application(s) identified above as item(s) : ( 1 ) f [ I ) 



Box No. VH INTERNATIONAL SEARCHING AUTHORITY 



Choice of International Searching Authority (ISA) (If two or more International Searching Authorities 

are competent to carry out the international search indicate the Authority chosen; the two-letter code may be used): loi\ I — U 

Earlier search Fill in where a search (international, international-type or other) by the International Searching Authority has already been carried 
mi^or rea^ietfed and the Minority is now requested to base the international search to the extent possble, on the results of that earlier search. Identify 
^hsSorr^ by reference to the relevant application (or the translation thereof) or by reference to the search request. 
Country (or regional Office): Date (day/month/year): Number: 



Box No. VIII CHECK LIST 



This international application contains 
the following number of sheets: 



1. request 

2. description 

3. claims 

4. abstract 

5. drawings 

Total 



3 
17 

5 
1 
3 



sheets 
sheets 
sheets 
sheets 
sheets 



2 9 sheets 



This international application is accompanied by the item(s) marked below: 
separate signed 
power of attorney 



1 □ 

2 □ 

3 □ 

4 □ 



copy of general 
power of attorney 

statement explaining 
lack of signature 

priority document(s) 
identified in Box No, VI 
as item(s): 



5. | X | fee calculation sheet 

A r— I separate indications concerning 

°- | I deposited microorganisms 

| — I nucleotide and/or amino acid 

7 - I | sequence listing (diskette) 

8. | | other (specify): 



Figure No. 1 of the drawings (if any) should accompany the abstract when it is published. 



Box No. IX SIGNATURE OF APPLICANT OR AGENT 




Next to each signature, indicate the name of the person signing and the a 



rson signs (if such capacity is not obvious from reading the request). 



Claus Elmeros 
Hof man-Bang & Boutard, Lehmann & Ree A/S 



1. Date of actual receipt of the purported - fi Ann mnA 
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APPARAT OG FREMGANGSMADE TIL BELYSNING AF ET LYSF0LSOMT 
MEDIUM. 

Teknikkens baggrund 

5 Opfindelsen angar en belysningsenhed samt en 
f remgangsmade til punktvis belysning af et medium 
omfattende en flerhed af lysgivere i form af lysledere, 
der via et lysventilarrangement er arrangeret til 
belysning af mindst en belysningsf lade, idet 
10 lysventilarrangementet omfatter et antal elektrisk 
styrede light valves, 

Der kendes forskellige typer af belysningssystemer af den 
type hvor en kontinuerlig h0j ef f ektlyskilde, eksempelvis 
15 Hg- eller Xe- lampe, belyser et antal belysningspunkter 
pa et lysf0lsomt medium via en given type lysmodulatorer . 

Teknologien er imidlertid ikke slaet helt igennem 
kommercielt, da mange lysventiltyper har meget lav 

20 udnyttelsesgrad, hvorfor en fordeling af lys over en 
st0rre belysningsf lade typisk vil give st0rre optiske 
tab og dermed medfore at den afgivne optiske effekt pa 
belysningsstedet bliver reduceret vassentligt. Som et 
resultat af dette forhold vil der oftest vaere en tendens 

25 til, at den til radighed vaerende optiske energi 
koncentreres i et bestemt mindre belysningsomrade, 
fremfor at forsoge at fordele denne over et st0rre omrade 
i lasngere tid pa grund af den begraensede belysningsef f ekt 
og derved opna en reduceret belysningsef f ekt over de 

30 enkelte belysningspunkter. 

En ulempe ved den kendte teknik afledt af ovennasvnte 
problemstilling er, at det er n0dvendigt at placere et 
meget stort antal lysventiler i et lysventilarray pa et 
35 meget lille areal, da det er meget vanskeligt at 
distribuere tilstraekkelig optisk effekt ud over en st0rre 
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areal, ligesom det er vanskeligt at opna en uniform 
f ladebelysning . 

I forbindelse med computer to plate teknologi, der 
5 eksempelvis kendes fra US patent nr. 5,049,901, hvor der 
foretages en belysning pa eksempelvis trykplader via DMD 
lysventiler opstar der saledes det problem, at det ikke 
er muligt at opna tilstraekkelig optisk effekt 
distribueret over et st0rre areal. Patentet beskriver 

10 saledes, hvorledes en belysning pa en scannelinie 
fastholdes bedst muligt i den laengst mulige tid ved at 
belyse samme scannelinie med flere raekker af lysventiler. 
En anden konsekvens af den relativt lave 
belysningsef f f ekt kan ogsa vaere, at der ma anvendes 

15 specialtrykplader med en foroget lysf 0lsomhed, der for 
det f0rste er dyre i brug, og for det andet stiller 
st0rre krav til opbevaring og anvendelse end de 
konventionelle trykplader. En yderligere mulig konsekvens 
af denne relativt lave opnaelige optiske energi er at 

20 systemets belysningstid ma foroges vaesentligt. Denne 
for0gelse af tidsforbrug er imidlertid ikke saerlig 
hensigtsmasssig, da den samlede n0dvendige eksponeringstid 
for en trykplade bliver for0get vaesentligt. 

25 En yderligere ulempe ved en optisk distribution over et 
st0rre areal er, at anvendelse af eksempelvis et st0rre 
antal af lyskilder kan give anledning til ret markante 
randproblemer , der forekommer ved graenseomraderne mellem 
de enkelte lyskilders belysningsprof iler og 

30 belysningsareal . Disse randproblemer har hidtil vaeret 
undgaet ved enten at belyse et belysningsomrade med den 
samme lysgiver, eller alternativt at belyse hvert enkelt 
belysningspunkt med et separat optisk fiber. Systemer af 
den f0rstnaevnte type, der kendes fra US patentskrift nr. 

35 4,675,702, har den ulempe, at belysningsomradet begraenses 
fysisk, hvorved en kompliceret relativ mekanisk bevaegelse 
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mellem belysningsenheden og underlaget vil vaere 
n0dvendig . 

Den sidstnaevnte type tilve j ebringer en uniform belysning 
5 pa belysningsf laden, idet belysningsintensiteten varierer 
mellem hvert belysningspunkt, saledes at variansen i 
belysningsintensiteten ikke bliver synlig. En ulempe ved 
den sidstnaevnte type, der kendes fra US patentskrift nr. 
4,899,222, er at systemet bliver overordentligt 

10 kompliceret, idet der kraeves et optisk fiber for hvert 
belysningspunkt. Dette medforer dels, at 

lysdistributionen fra lyskilden til lysmodulatorerne 
kraever anvendelse af et -meget stort antal optiske fibre, 
og dels at der stilles krav om en meget praecis j ustering 

15 af hvert enkelt optisk fiber i forhold til savel lyskilde 
som lysmodulatorerne. Det skal i den forbindelse 
erindres, at hvert eneste optiske fiber skal genjusteres 
ved rutinemaessig udskiftning af lyskilde. 

20 De ovennaevnte lysmodulatorsystemer er yderligere behasftet 
med den ulempe at transmissionsdaempningen er meget h0 j , 
hvorved h0j ef f ektbelysning pa det medium, der skal 
belyses, bliver saerdeles vanskelig eller decideret 
umulig. 

25 

Opfindelsens baggrund 

Ved, som angivet i krav 1 at arr anger e minds t to af 
lysgiverne til hver at belyse en flerhed af lysventiler, 
opnas mulighed for en meget h0j transmitteret 
30 belysningsintensitet kombineret med en meget ensartet og 
uniform f ladebelysning . 

I den kendte teknik forekommer der saledes ikke en 
decideret effektiv malrettet distribution fra mere end en 
35 lysgiver over et storre areal eller delareal af 
lysventiler. Ved at foretage en distribution af lys via 
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flere lysledere, der hver belyser et antal lysventiler, 
opnas ligeledes mulighed for pa enkel vis at anvende 
flere lyskilder, idet hver lyskilde saledes kan dedikeres 
til netop en lysleder, saledes at den opnaede effekt 
5 bliver maksimal. 

En yderligere fordel ved at distribuere lys ved hjaslp af 
lysledere er, at lys pa passende made kan blandes i 
koblere eller lignende til opnaelse af en storre 
10 opsummeret transmitteret effekt i de enkelte lysledere. 

En yderligere fordel ved opfindelsen er, at det gradvist 
bliver muligt at opna • for0gede indgangsef f ekter fra 
eksempelvis lamper i UV-omradet, saledes at den til 
15 lysventilerne transmitterede effekt bliver sa stor, at de 
enkelte lysledere kan afgive lys, der har tilstraakkelig 
stor energi til af belyse flere lysventiler pa en gang. 

I forbindelse med anvendelse af eksempelvis UV-lamper, 
20 har det ligeledes vist sig, at introduktionen af 
"makrobelysningsomrader", dvs . hvert omrade, der belyses 
af en enkelt lysleder, ikke giver vaesentlige randeffekter 
mellem hvert belysningsomrade, ligesom det har vist sig, 
at eventuelle st0rre variationer mellem de afgivne 
25 effekter fra hver lysleder (som funktion af en varierende 
intensitetsprof il fra en tilkoblet lampe for eksempel pa 
grund af forskellig placering af indkoblingsoptikken til 
de enkelte fibre i forhold til lampen) , kan udkompenseres 
ved en passende mixning af lyslederne, hvorved resultatet 
30 af den fasrdige belysning er en ensartet visuel 
fremtoning, uden vaesentlige markante intensitetsf orskelle 
i randomraderne . 

Den ovenfor omtalte mixning kan eksempelvis udf0res under 
35 hensyntagen til, at nabo-makrobelysningsomrader far 
tilf0rt optisk effekt, der ikke afviger vaesentligt 
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indbyrdes, mens makrobelysningsomrader, der er orienteret 
relativt fjernt indbyrdes, kan have en noget st0rre 
intensitetsf orskel, uden at dette giver vaesentlige 
visuelle f orstyrrelser pa belysningsf laden . 

5 

En yderligere fordel if0lge opfindelsen kan opnas ved at 
filtrere lyset til eller afgivet fra de enkelte 
lysledere, saledes at belysningsintensiten er ensartet 
for alle eller en del af lyslederne. 

10 

Et apparat ifelge opfindelse kan til forskel fra den 
kendte teknik saledes opbygges pa en relativ simpel made 
under samtidig opnael&e af en hoj opl0sning, h0j 
belysningshastighed, god precision og uniform 

15 belysningsintensitet over et meget stort belysningsareal . 

Opfindelsen er sasrlig fordelagtig i forbindelse med 
lysventiler, der er behaeftet med relativt store tab. Et 
eksempel pa sadanne lysventiltyper kan eksempelvis vaere 
20 elektrooptisk baserede lysventiler, sasom LCD, PDLC, 
PLZT, FELCD og Kerr-cells. Andre typer lysventiler kan 
eksempelvis vaere elektromekaniske ref lektionsbaserede 
lysmodulatorer af DMD-typen. 

25 If0lge opfindelsen er det saledes muligt pa enkel vis at 
opsummere lys over en stor flade under anvendelse af 
relativt fa lysledere, ligesom det bliyer muligt at 
orientere lysgiverne i belysningssystemet relativt frit, 
da lysgiverne bestar af lyslederender fremfor eksempelvis 

30 en lyskilde med tilh0rende optisk system, drivere og 
k0lemidler . 

En saerlig fordelagtig udf 0relsesf orm if0lge opfindelsen 
opnas for transmissive lysventiler, da disse resulterer i 
35 fasrrest mulige optiske tab, hvilket kan vasre helt 
afg0rende for visse applikationers f unktionalitet . 
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Ved, som angivet i krav 2, yderligere at lade 
belysningsenheden omfatte et forste linsearrangement, 
idet linsearrangementet omfatter mindst en microlinse 
5 arrangeret i forhold til hver lysventil, saledes at det 
af lys giver en eller lysgiverne af givne lys f okuseres pa 
eller i omegnen af den optiske akse for de enkelte 
lysventiler , opnas h0j udnyttelse af den f ra lys giver en 
af givne lysef f ekt . 

10 

Ved, som angivet i krav 3, at lade 

belysningsarrangementet yderligere omfatte et andet 
microlinsearrangement arrangeret mellem lysventilerne og 
belysningsf laden, saledes at lys, der transmitteres 
15 gennem den enkelte lysventils lyskanal fokuseres passende 
pa belysningsf laden, opnas, at lyset fra hver kanal 
afsaettes i mindre punkter (dots) med h0j intensitet pa 
belysningsf laden . 

20 Ved, som angivet i krav 4, at lade de (n) optiske 
lysleder(e) udg0re af optiske fibre, opnas et lille tab 
af lysintensitet, samt stor konstruktionsmasssig 
f leksibilitet i den rumlige placering af de enkelte 
elementer . 

25 

Ved at anvende multimode fibre opnas ligeledes mulighed 
for at belyse belysningsf laden med mere bredspektret lys. 

Ved, som angivet i krav 5, at lade mindst en af 
30 lyskilderne udgore af en kortbuelyslampe (short arc gap 
lamp) , opnas en h0j afgiven lysef fekt fra et omrade med 
begraenset fysisk udstraekning (h0j stralingsintensitet ) . 

Ved, som angivet i krav 6, at lade lyskilden omfatte en 
35 kortbuelampe, der inden for en vinkel pa +/- 75° i 
forhold til lampens aekvatorakse (E) pa en kugleflade 
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rundt om lampen har arrangerede lysmodtagende optiske 
lysledere eller fibre, der er optisk forbundet med og 
leder lys til lysgiverne, opnas at den overvejende del af 
det lys, der udsendes fra lyskilden opsamles i 
5 lyslederne, hvorved virkningsgraden bliver meget h0j . 

Ved, som angivet i krav 7, at mindst en af lyskilderne 
udgores af en laserkilde, opnas mulighed for at 
distribuere lyskilderne, saledes at eksempelvis en raekke 
10 laserkilder kan forsyne det samlede antal lysventiler. 

Ved, som angivet i krav 8, at lade belysningsenheden 
omfatte et antal lysgivere i form af lysledere, der hver 
er optisk forbundet med en lyskilde arrangeret til 

15 belysning af en flerhed af lysventiler arrangeret i en 
givet fladeform, idet mindst en kollimationslinse er 
arrangeret mellem lysgiveren og fladeformen, saledes at 
kollimeret lys ledes mod flerheden af et f0rste til 
lysventilerne h0rende microlinsearrangement , opnas en 

20 homogen belysning af en flerhed af lysventilerne fra hver 
lysgiver . 

Ved, som angivet i krav 9, at lade lysventilernes 
fladeform udg0re et heksagon, opnas en god tilnasrmelse 

25 til en cirkel og dermed en h0j udnyttelse af lysenergien 
fra en lysgiver med cirkulaer geometri. Derudover er der 
den fordel at hexagonf ormede belysningsf lader er saerdeles 
fordelagtige at anvende i forbindelse med scannende 
bevaegelser af et antal sammenbyggede belysningsenheder . 

30 Hexagoner kan saledes pa passende vis udformes og 
placeres indbyrdes forskudt i og pa tvaers af 
scanneretningen . 

Ved, som angivet i krav 10, at lade de enkelte 
35 lysventiler vaere arrangeret i raekker i f ladef ormens 
tvaerretning med lysventilerne i en givet indbyrdes 
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afstand, idet raekkerne er indbyrdes forsat i 
tvaerretningen, opnas mulighed for at fordele lyset 
lineaert over en stor bredde . 

5 Ved, som angivet i krav 11, at arrangere raekkerne 
saledes, at alle de enkelte lysventilers projektion pa 
tvasrretningen i fladeformen resulterer i et antal 
belysningspunkter med en indbyrdes afstand i 
tvaerretningen, opnas at der kan afsaettes lys i punkter 
10 med en vaesentlig h0jere oplesning end svarende til 
afstanden mellem de enkelte lysventiler pa grund af 
disses fysiske udstraekning, hvis disse var placeret pa en 
enkelt raekke i tvaerretningen. 

15 Ved, som angivet i krav 12, at arrangere, at 
lysventilernes fladeform eller fladeformer er arrangeret 
pa en eller flere belysningshoveder, idet hvert 
belysningshoved og belysningsf laden er indrettet til at 
foretage en relativ bevaegelse over et belysningsareal, 

20 idet indretningen ligeledes er forsynet med en styreenhed 
til styring af lysventilerne i afhaengighed af den 
relative bevaegelse mellem belysningshovedet og 
belysningsf laden, opnas en fordelagtig udf 0relsesf orm 
if 0lge opf indelsen . 

25 

Ved, som angivet i krav 13, at lade belysningshovedet 
eller hovederne vaere arrangeret som en stang, hvis 
relative bevasgelse med belysningsf laden er en enkel 
f remadskridende bevaegelse i stangens tvaerretning, opnas 
30 at der kan afsaettes belyste punkter i hele, eller en 
vaesentlig del af belysningsf ladens bredde, og i kraft af 
scannebevaegelsen pa hele eller en vaesentlig del af 
belysningsf laden . 

35 Ved, som angivet i krav 14, at lade belysningsenheden 
mellem lysventilarrangementet og belysningsf laden 
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yderligere omfatte optiske midler til spredning af de af 
lyskanalerne afgivne lysstraler over belysningsf laden, 
opnas at der kan eksponeres over et omrade, der er fysisk 
st0rre end det omrade lyskanalerne daekker over, hvorved 
5 der eksempelvis kan kompenseres for ikke-aktive 
randomrader omkring et lysventilarrangement . 

Ved, som angivet i krav 15, at lade belysningsenhedens 
lysventiler udg0re af elektrooptisk baserede lysventiler 

10 (spatial light modulators) sasom LCD, PDLC, PLZT, FELCD 
eller Kerr-cells, opnas en stor designmaessig 
f leksibilitet med hensyn til valg af lysmodulatorprincip 
i den enkelte applikation, herunder blandt andet at at 
standardiserede komponenter kan reducere 

15 f remstillingprisen. 

Ved, som angivet i krav 16, at lade belysningsenhedens 
lysventiler udg0re af ref leksionsbaserede 

elektromekaniske lysventiler sasom DMD-chips, opnas en 
20 l0sning med h0j spatial oplosning. 

Ved, som angivet i krav 17, at lade belysningsenhedens 
lysventiler udg0re af transmissionsbaserede 

elektromekaniske lysventiler, opnas en l0sning med meget 
25 lille daempning af lys gennem modulatoren. 

Ved, som angivet i krav 18, at lade belysningsenhedens 
lysledere vaere ordnet saledes i forhold til 
lysventilarrangementet, at den tilf0rte optiske energi 

30 til hver delmaengde af lysventiler ikke afviger vaesentligt 
indbyrdes, nar delmaengderne af lysventiler belyser 
naboarealer eller arealer, der ligger taet pa hinanden pa 
belysningsf laden, opnas at den tilladte variation i 
lysintensitet mellem samtlige lysgivere kan 0ges uden at 

35 dette bliver synligt. 
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Ved, som angivet i krav 19, at lade de lysmodtagende 
ender af lyslederne vasre samlet i mindst et bundt, der 
direkte eller indirekte modtager lys fra en reflektor 
eller et ref lektorsystem, der er optisk forbundet med 
5 mindst en lampe, opnas en bedre mulighed for centralt at 
styre savel maengde som variation af det lys, der 
injiceres i lyslederen. 
Figurerne 

Opfindelsen vil i det folgende blive beskrevet under hen- 
10 visning til figurer, hvor 

fig.l viser en principskitse af en udf 0relsesf orm ifolge 
opfindelsen, 

15 fig. 2 viser et mere detaljeret skitse af et delareal 
vist pa fig. 1, 

fig. 3 viser et yderligere eksempel pa udformning af et 
delareal if0lge opfindelsen, 

20 

fig. 4 viser en udf orelsesf orm, hvor de pa fig. 3 viste 
delarealer er arrangerede pa eksempelvis en scannestang, 

fig. 5 viser en udf 0relsesf orm, idet et antal 
25 belysningsmoduler er arrangeret pa en scannestang, 

fig. 6 viser et tvaersnit af et belysningssystem ifolge 
opfindelsen med LCD-lysventiler . 

30 Udf0relseseksemplet 

Pa fig. 1 ses en principskitse af en udf 0relsesf orm 
if 0lge opfindelsen . 



35 



Et belysningssystem omfatter saledes en lampe 1, der er 
optisk forbundet med et antal lysmodtagende ender af 
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lysledere, sasom optiske fibre 3, der er samlet i et 
fixtur 2. 

I den modsatte ende af de optiske fibre 3 er de optiske 
5 fibre 3 optisk forbundet med et antal delarealer eller 
zoner 4, der hver omfatter et antal lysventiler (ikke 
vist) . 

Lyslederne 3 leder saledes lys til delarealerne 4, hvor 
10 det tilledte lys moduleres pa en belysningsf lade 5. 

Det pa fig. 1 viste lysventilarrangement kan eksempelvis 
vasre indrettet til glimteksponering, dvs . at alle 
belysningspunkter pa den samlede belysningsf lade kan 
15 belyses samtidig . 

Det pa fig, 1 viste lysventilarrangement kan endvidere 
vaere opbygget over netop et array med et meget stort 
antal lysventiler, idet det samlede areal er opdelt i et 
20 antal delarealer, der hvert belyses af en lysleder 3. 

Pa fig. 2 ses et nasrbillede af et af de viste delarealer 
4 pa fig. 1. 

25 Hvert delareal omfatter et antal light valves 6, der 

individuelt kan styres elektrisk af en dermed forbundet 
kontrolenhed (ikke vist) . Lysventilarrangementet kan 
eksempelvis udgores af et LCD display med en given 0nsket 
opiosning. 

30 

Hele delarealet af light valves 4 belyses af en lysleder 
3, der er arrangeret saledes at en lysstrale 10, der 
emitteres fra lyslederen 3 kan tillede optisk energi til 
alle light valves 6 i delarealet. 



35 
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Det skal bemaerkes, at lysstralen som oftest vil blive 
tilledt gennem kollimeringsoptik, saledes at den til 
lysventilarrangementet tilledte lysstrale er plan og 
energiuniform. 

5 

Pa fig. 3 ses et yderligere eksempel pa udformning af et 
delareal ifolge opfindelsen. 

I forhold til det viste delareal pa fig, 2 bemaerkes det 
10 indledningsvis, at der er fasrre lysventiler i hvert 
delareal. 

Det viste delareal 4 omfatter saledes et antal 
lysventiler 6 med lysventilabninger 6 f . 

15 

Det ses, at det valgte lysventilarrangement har faet 
blaendet lysventilerne i hjornet af, saledes at formen af 
delarealet nasrmer sig en omskrevet cirkel. Det er 
underf orstaet, at det valgte eksempel af 
20 f orklaringsmaessige arsager har et reduceret antal 

lysventiler, hvorfor et storre antal lysventiler nemmere 
kan tilnaermes en onsket fladeformet eller matrix- 
struktur . 

25 En fordel ved en tilnaermelsesvist cirkulaer fladeform er, 
at det er forholdsvist nemt at fordele lys over 
lysventilarrangementet fra en lysleder, idet en lysleder 
typisk vil have et cirkulaert tvaersnit. 

30 Pa fig. 4 ses, hvorledes tre delarealer 14 af lysventiler 
6, 6' er arrangeret som samvirkende belysningsenheder til 
udevelse af en scannebevaegelse og belysning vinkelret pa 
en scannelinie 9. Ved den viste projektion af lys pa 
scannelinien 9 bevaeger det samlede lysventilarragement 

35 sig vinkelret pa scannelinien 9 og foretager en belysning 
i enhedernes normalretning . Som det fremgar giver de 
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enkelte lysventilers 6 lysabning 6' et bidrag pa 
scannelinien med askvidistante belysningspunkter i form af 
et belysningspunkt 6' ' . 

5 Det viste arrangement kan eksempelvis vasre opbygget pa en 
bevasgelig scannestang (ikke vist) med tilhorende 
styreelektronik (ikke vist) . 

Den viste opbygning kan udformes mere 0konomisk end 
10 eksempelvis arrangeraenter til glimteksponering, ligesom 
det vil vaere muligt pa en enkel made at foroge 
opl0sningen. Dette vil fremga mere detaljeret i det 
folgende. 

15 Som det fremgar af eksemplet har de anvendte delarealer 
faet tilf0rt en haeldning i forhold til deres projektion 
pa scannelinien 9. Det viste arrangement giver saledes en 
forogelse af oplosningen, der svarer til antallet af 
raekker i lysventilarrangementet . Vinkelen i forhold til 

20 scannelinien 9 af hvert belysningsmodul tilpasses sa der 
bliver aekvidistant afstand mellem punkterne 6' 9 
projiceret ned pa linien 9, 

Alternativt til det ovenfor beskrevne arrangement, kan 
25 systemet indrettes med redundans ved at lade flere 
lysventiler belyse samme belysningspunkt. Dette kan 
eksempelvis vaere en udpraeget fordel i forbindelse med 
lysventiltyper , hvor der optraeder en vis 
f unktionsusikkerhed, dvs . ikke-f ungerende spejle eller 
30 ventiler. En sadan redundans kan eksempelvis opnas ved at 
dreje en st0rre array af lysventiler, saledes at udvalgte 
lysventiler, nar disse scannes forbi et belysningsf lade 
eller scannelinie belyser samme punkt . 



35 



Det skal i den forbindelse erindres, at der generelt ma 
accepteres en meget lille eller ingen fejlprocent for de 
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involverede lysventiler hvis disse anvendes som ''stand 
alone", hvorfor redundans vil tillade en vis usikkerhed 
pa de enkelte belysningsmoduler . Dette vil igen reducere 
stykprisen for de involverede lysventilenheder . 

5 

En fordel ved det viste eksempel er, at der kan anvendes 
standard lysventilkonstruktioner med en saedvanlig matrix- 
placering af lysventilerne, sasom eksempelvis lysventiler 
af LCD typen, fremfor at skulle fremstille delarealer med 
10 et saerligt og specif ikt layout af lysventiler. 



Det er dog underf orstaet , at de enkelte delarealer eller 
det samlede lysventilarrangement, hvis dette matte 
0nskes, kan produceres i en samlet formation af 
15 lysventiler i et givet specifikt layout. 



Det skal i ovrigt bemaerkes, at en yderligere fordel ved 
opfindelsen bliver saerligt udpraeget ved anvendelse af et 
scannende lysventilarrangement, idet 

20 lysventilarrangementet i sin helhed normalt kraever en 

meget langstrakt lystiltilledning (svarende til laengden 
af den onskede scannelinie) . En sadan langstrakt 
lysprofil kan vaere saerdeles vanskelig at opna uden 
anvendelse af lysledere, idet den anvendte optik kan 

25 blive saerdeles kompliceret og pladskraevende . 

Pa fig. 5 ses i udsnit en yderligere udf 0relsesf orm 
if0lge opfindelsen, idet lysventil layoutet i dette 
tilfaelde er fremstillet direkte med en raekkef orskydning 
30 mellem de enkelte lysventilraekker . 

Det viste lysventilarrangement er indrettet til at scanne 
over en belysningsf lade i scanneretningen SD. 



35 



Lysventilarrangementet er indrettet med et antal 
raekkevist placerede lysventiler 6, eksempelvis LCD 
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lysventiler. Hver lysventil har en belysningsabning 6 f , 
der er elektrisk aktiver- og deaktiverbar . Nar 
lysventilen 6 er aben vil denne saledes belyse et under 
lysventilen arrangeret belysningssted . Dette 
5 belysningssted vil i det viste tilfaelde vasre en 
s'cannelinie 9. 



Som vist pa tegningen vil lysventilarrangementet 
projektioner 30 tilsammen danne en belysningslinie SL, 
10 hvorpa belysningspunkterne har en indbyrdes given 

centeraf stand . Pro j ektionerne illustrerer hvorledes de 
enkelte punkter afsaettes nar de enkelte lysventiler 
passerer scannelinien SL _ i retningen SD. 

15 Det er underforstaet, at belysningsarrangementet er 
styret af ikke viste styremidler, der sikrer, at de 
enkelte lysventiler abner med en passende indbyrdes 
tidsf orsinkelse, saledes at en saedvanlig scannelinie 
gendannes pa scannelinien SL, selvora lysventilraekkerne 

20 passage over scannelinien er tidsf orskudt . 

I det viste tilfaelde svarer den opnaede 

belysningsopl0sning til den indbyrdes forskydning mellem 
hver "nabo"-raskke . Det er dog underforstaet at det viste 
25 layout kun repraesenterer et af mange taenkelige lysventil 
lay-outs indenfor opfindelsens rammer. 

En fordel ved den viste udformning er at 
lysventilarrangementet kan fremstilles direkte og 
30 malrettet til den opgave indretningen matte vasre beregnet 
for, hvorved den indbyrdes placering af samvirkende 
belysningsmoduler g0res nemmere . 



35 



Pa fig. 6 ses et tvaersnit af en udf 0relsesf orm if0lge 
opfindelsen. 
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Pa fig. 6 ses saledes et belysningssystem omfattende et 
bundt af lysledere 20, hvis lysmodtagende ender kan 
arrangeres til modtagelse af lys fra en eller flere 
5 lyskilder (ikke viste) . 

Lyslederbundet 20, der eksempelvis kan besta af optiske 
fibre, danner et antal lysgivere, der er arrangeret til 
belysning af kollimationsoptik 23, saledes at hver 
10 lysgiver i fiberbundtet kollimeres individuelt til 
kollimerede lysstraler 28. 

De kollimerede lysstraler 28 ledes ef ter f 0lgende videre 
til et LCD modulationsboard 24 bestaende af en LCD-array, 

15 hvori de enkelte LCD lysventiler er indrettet til 
modulering af det indfaldende lys i afhasngighed af 
elektrisk styresignaler til udgaende makrolysstraler 29 
af mikrolysstraler. Hver makrolysstrale 29 bestir af et 
antal individuelt modulerede mikrolysstraler. Af hensyn 

20 til den opnaelige detal j eringsgrad pa figuren fremgar 
mikrolysstralerne ikke pa fig. 6. 

LCD- boardet kunne som en alternativ udf0relse af 
opfindelsen udformes som et antal LCD-arrays, der hver 
25 belyses af netop en eller af en delmasngde af lysgivere 
fra fiberbundtet 20. 

Ef terf olgende ledes makrolysstralerne 29 til et antal af 
makroob j ektivsystemer , der hver eksempelvis kan besta af 
.30 sammenh0rende makrolinser 25, 26. Makroob j ektivsystemerne 
leder ef terf 0lgende makrolysstralerne til et 
belysningssted i form af eksempelvis en trykplade. 

Den viste udf 0relsesf orm kan afhasngigt af udformningen og 
35 dimensioneringen af det optiske system og LCD-boardet 
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foretage stationasre glimteksponeringer af stationaere 
belysningsf lader . 

Alternativt kan den viste udf 0relsesf orm indrettes til en 
5 relativ bevasgelse mellem belysnings f lade og 

belysningssystemet i form af eksempelvis en scanning som 
vist pa fig. 4 og fig. 5. 



18 
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KRAV 

1. Belysningsenhed til punktvis belysning af et medium 
5 omfattende en flerhed af lysgivere (3) i form af 

lysledere, der via et lysventilarrangement er arr anger et 
til belysning af en belysningsf lade, idet 
lysventilarrangementet omfatter et antal elektrisk 
styrede lysventiler, 
10 kendetegnet v e d, at mindst to af 

lysgiverne (3) , hver er arrangeret til belysning af en 
flerhed af lysventiler (6). 

2. Belysningsenhed if0lge krav 1, kendetegnet 
15 v e d, at den yderligere omfatter et forste 

linsearrangement, idet linsearrangementet omfatter mindst 
en microlinse arrangeret i forhold til hver lysventil, 
saledes at det af lysgiveren eller lysgiverne afgivne lys 
fokuseres pa eller i omegnen af den optiske akse for de 
20 enkelte lysventiler. 

3. Belysningsenhed if0lge krav 1 eller 2, kende- 
tegnet v e d, at det yderligere omfatter et andet 
micro-linsearrangement arrangeret mellem lysventilerne og 

25 belysningsf laden, saledes at lys, der transmitteres 
gennem den enkelte lysventils lyskanal, fokuseres 
passende pa belysningsf laden (5) . 

4. Belysningsenhed if0lge krav 1-3, k e n d e t e g- 
30 net v e d, at de (n) optiske lysleder (e) (3) udgeres 

af optiske fibre, fortrinsvis multimode fibre - 

5. Belysningsenhed if0lge krav 1-4, kendetegnet 
v e d, at mindst en af lyskilderne (1) udg0res af en 

35 kortbuelyslampe (short arc gap lamp) . 
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6. Belysningsenhed ifolge krav 1-5 kendetegnet 
v e d, at lyskilden omfatter en kortbuelampe (1), der 
inden for en vinkel pa + /- 75° i forhold til lampens 
aekvatorakse pa en kugleflade rundt om lampen har 

5 arrangerede lysmodtagende optiske lysledere eller fibre 
(3) , der er optisk forbundet med og leder lys til 
lysgiverne . 

7. Belysningsenhed if0lge krav 1-6, kendetegnet 
10 v e d, at mindst en af lyskilderne udgores af en 

laserkilde . 

8. Belysningsenhed ifelge krav 1-7, kendeteg- 
net v e d, at den omfatter et ahtal lysgivere (3) i 

15 form af lysledere, der hver er optisk forbundet med en 
lyskilde (1) arrangeret til belysning af en flerhed af 
lysventiler (6) arrangeret i en givet fladeform, idet 
mindst en kollimationslinse er arrangeret mellem 
lysgiveren og fladeformen, saledes at kollimeret lys 

20 ledes mod flerheden af et forste til lysventilerne 
h0rende microlinsearrangement . 

9. Belysningsenhed if0lge krav 8, kendetegnet 
v e d, at lysventilernes fladeform udger en eller flere 

25 heksagoner . 

10. Belysningsenhed ifolge krav 8 eller 9, kende- 
tegnet v e d, at de enkelte lysventiler er 
arrangeret i raekker i fladeformens tvaerretning (9) med 

30 lysventilerne i en givet indbyrdes af stand, og at 
raekkerne er indbyrdes forsat i tvaerretningen. 

11. Belysningsenhed if0lge krav 8-10, kendeteg- 
net v e d, at raekkerne er arrangeret saledes, at alle 

35 de enkelte lysventilers projektion pa tvaerretningen (9) i 
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f ladef ormen resulterer i et antal belysningspunkter irted 
en indbyrdes af stand i tvaerretningen (9) . 

12. Belysningsenhed ifolge krav 1-11, kendeteg- 
5 n e t v e d, at lysventilernes fladeform eller 

f ladef ormer er arrangeret pa et eller flere 
belysningshoveder , idet hvert belysningshoved og 
belysningsf laden er indrettet til at foretage en relativ 
bevaegelse over et belysningsareal, idet indretningen 
10 ligeledes er forsynet med en styreenhed til styring af 
lysventilerne i afhaengighed af den relative bevaegelse 
mellem belysningshovedet og belysningsf laden, 

13. Belysningsenhed ifolge krav 1-12, kendeteg- 
15 n e t v e d, at belysningshovedet eller 

belysningshovederne udgor en stang, hvis relative 
bevaegelse med belysningsf laden er en enkel 
f remadskridende bevaegelse i stangens tvaerretning . 

20 14. Belysningsenhed if0lge krav 1-13, kendeteg- 
n e t v e d, at belysningsenheden mellem 

lysventilarrangementet og belysningsf laden yderligere 
omfatter optiske midler til spredning af de af 
lyskanalerne afgivne lysstraler over belysningsf laden . 

25 

15. Belysningsenhed if0lge krav 1-14, kendeteg- 
n e t v e d, at belysningsenhedens lysventiler udg0res 
af elektrooptisk baser ede lysventiler (spatial light 
modulators) sasom LCD, PDLC, PLZT, FELCD eller Kerr- 

30 cells. 

16. Belysningsenhed if0lge krav 1-15, kendeteg- 
n e t v e d, at belysningsenhedens lysventiler udg0res 
af ref leksionsbaserede elektromekaniske lysventiler sasom 

35 DMD. 
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17. Belysningsenhed if0lge krav 1-16, kendeteg- 
n e t v e d, at belysningsenhedens lysventiler udg0res 
af transmissionsbaserede elektromekaniske lysventiler . 

5 18. Belysningsenhed if0lge krav 1-17, kendeteg- 
n e t v e d, at belysningsenhedens lysledere er ordnet 
saledes i forhold til lysventilarrangementet, at den 
tilf0rte optiske energi til hver delmaengde af lysventiler 
ikke afviger vaesentligt indbyrdes, nar delmaengde rne af 
10 lysventiler belyser naboarealer eller arealer, der ligger 
tast pa hinanden pa belysningsf laden . 

19. Belysningsenhed ifolge krav 1-5 og krav 7-17, k e n- 
detegnet v e d, at de lysmodtagende ender af 
15 lyslederne er samlet i mindst et bundt, der direkte eller 
indirekte modtager lys fra en reflektor eller et 
ref lektorsystem, der er optisk forbundet med mindst en 
lampe . 

20 20. Fremgangsmade til punktvis belysning af et medium ved 
hjaslp af en flerhed af lysgivere (3) i form af lysledere, 
der via et lysventilarrangement er arrangeret til 
belysning af en belysningsf lade, idet 

lysventilarrangementet omfatter et antal elektrisk 

25 styrede lysventiler, 
kendetegnet ved, at mindst to af 

lysgiverne (3) , hver er arrangeret til belysning af en 
flerhed af lysventiler (6). 

30 21. Fremgangsmade if0lge krav 20, kendetegnet 
ved, at det af lysgiveren eller lysgiverne afgivne lys 
fokuseres pa eller i omegnen af den optiske akse for de 
enkelte lysventiler via et f0rste linsearrangement , idet 
linsearrangementet omfatter mindst en microlinse 

35 arrangeret i forhold til hver lysventil. 
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22. Fremgangsmade ifelge krav 20 eller 21, k e n d e- 
tegnet v e d, at lyset, der transmitteres gennem 
den enkelte lysventils lyskanal, fokuseres passende pa 
belysningsf laden (5) via et andet micro-linsearrangement 
arrangeret mellem lysventilerne og belysningsf laden . 
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SAMMENDRAG 

Opf indelsen angar en belysningsenhed til punktvis 
belysning af et medium omfattende en flerhed af lysgivere 
5 i form af lysledere, der via et lysventilarrangement er 
arrangeret til belysning af mindst en belysningsf lade, 
idet lysventilarrangementet omfatter et antal elektrisk 
styrede lysventiler, idet mindst en af lysgiverne (1) er 
arrangeret til belysning af en flerhed af lysventiler . 



10 
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(57) Abstract 

The invention relates to an illumination unit for point iUumination of a medium comprising a plurality of light emitters in the form 
of light guides, which are arranged to illuminate at least one iUumination face via a light valve arrangement, said light valve arrangement 
comprising a plurality of electrically controlled light valves, at least one of the light emitters (1) being arranged to illuminate a plurality of 
light valves. 
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AN APPARATUS AND A METHOD OF ILLUMINATING A LIGHT-SENSI- 
TIVE MEDIUM 

Field of the invention 



The invention relates to an illumination unit and a 
method of point illumination of a medium comprising a 
plurality of light emitters in the form of light guides 
which are arranged to illuminate at least one illumina- 
10 tion face via a light valve arrangement, said light valve 
arrangement comprising a plurality of electrically con- 
trolled light valves. 

The art comprises various types of illumination systems 
15 of the type where a continuous high power light source, 
e.g. an Hg or Xe lamp, illuminates a plurality of illumi- 
nation points on a light-sensitive medium via a given 
type of light modulators. 

20 However, the technology has not been a great commercial 
success, because many light valve types have a very low 
coefficient of utilization, and, accordingly, distribu- 
tion of light over a large illumination face will typi- 
cally give greater optical losses and thereby cause the 

25 emitted optical power on the illumination point to be re- 
duced considerably. As a result of this circumstance, the 
available optical energy will frequently tend to be con- 
centrated in one specific small illumination area, rather 
than trying to distribute it over a large area for an ex- 

30 tended period of time because of the limited illumination 
power and thereby achieve a reduced illumination power 
over the individual illumination points . 



5 



35 



A drawback of this prior art caused by the above-men- 
tioned problems is that it is necessary to place a very 
large number of light valves in a light valve array on a 



WO 98/47042 



PCT/DK98/001S4 



2 



very small area, as it is very difficult to distribute 
sufficient optical power over a large area, and also dif- 
ficult to achieve a uniform surface illumination. 

5 Computer to plate technology, which is known e.g. from US 
Patent No. 5 049 901 in which e.g. printing plates are 
illuminated via DMD light valves, involves the problem 
that it is not possible to have sufficient optical power 
distributed over a large area. The patent thus describes 

10 how illumination on a scanning line is maintained as best 
as possible for the longest possible period of time by 
illuminating the same scanning line with several rows of 
light valves. Another consequence of the relatively low 
illumination power may also be that special printing 

15 plates having an increased light sensitivity have to be 
used, which for one thing are expensive in use and for 
another make greater requirements with respect to storage 
and use than the conventional printing plates. A further 
possible consequence of this relatively low achievable 

20 optical energy is that the illumination time of the sys- 
tem must be increased considerably. This increase in time 
consumption, however, is not very expedient as the over- 
all necessary exposure time for a printing plate is in- 
creased considerably. 

25 

A further drawback of optical distribution over a large 
area is that the use of e.g. a large number of light 
sources may give rise to rather pronounced edge problems 
which occur at the boundary areas between the illumina- 

30 tion profiles and the illumination area of the individual 
light sources. These edge problems have previously been 
avoided either by illuminating an illumination area with 
the same light emitter, or alternatively by illuminating 
each individual illumination point with a separate opti- 

35 cal fibre. Systems of the first-mentioned type, which are 
known from US Patent Specification No. 4 675 702, have 
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the drawback that the illumination area is restricted 
physically, thereby calling for a complicated relative 
mechanical movement between the illumination unit and the 
substrate . 

5 

The last-mentioned type provides a uniform illumination 
on the illumination face, as the illumination intensity 
varies between each illumination point so that the varia- 
tion of the illumination intensity is not visible, A 

10 drawback of the last-mentioned type, which is known from 
US Patent Specification No, 4 899 222, is that the system 
is extremely complicated, as an optical fibre is required 
for each illumination point. This means that the light 
distribution from the light source to the light modula- 

15 tors requires the use of a very large number of optical 
fibres, and that a very precise adjustment of each indi- 
vidual optical fibre is required with respect to the 
light source as well as the light modulators. It should 
be recalled in this connection that each individual opti- 

20 cal fibre must be re-adjusted by routine exchange of 
light source. 

The above-mentioned light modulator systems are addition- 
ally vitiated by the drawback that the transmission at- 
25 tenuation is very high, whereby high power illumination 
on the medium to be illuminated is extremely difficult or 
downright impossible . 



30 



Summary of the invention 



When, as stated in claim 1, at least two of the light 
emitters are arranged to illuminate a plurality of light 
valves each, it is possible to achieve a very high trans- 
mitted illumination intensity combined with a very even 
35 and uniform surface illumination. 
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The prior art does not involve a decided, effective spe- 
cific distribution from more than one light emitter over 
a large area or subarea of light valves. When light is 
distributed via several light emitters, each of which il- 
5 luminates a plurality of light valves, it is also poss- 
ible to use several light sources in a simple manner, and 
each said light source may be dedicated to precisely one 
light guide so that the power achieved has a maximum 
value. 

10 

A further advantage of distributing light by means of 
light guides is that light may suitably be mixed in cou- 
plers or the like to achieve a greater sum of transmitted 
power in the individual light guides - 

15 

A further advantage of the invention is that it gradually 
becomes possible to achieve increased input powers from 
e.g. lamps in the UV range, so that the power transmitted 
to the light valves will be so great that the individual 
20 light emitters can emit light having a sufficiently great 
energy to illuminate several light valves at the same 
time . 

It has also been found in connection with the use of e.g. 

25 UV lamps that the introduction of macro illumination ar- 
eas, i.e. each area illuminated by a single light guide, 
gives no significant edge effects between each illumina- 
tion area, just as it has been found that any great 
variations between the emitted powers from each light 

30 guide (as a function of a varying intensity profile from 
a connected lamp e.g. because of different positioning of 
the coupling optics for the individual fibres with re- 
spect to the lamp) may be compensated by suitable mixing 
of the light guides, whereby the result of the complete 

35 illumination has a uniform visual appearance without sig- 
nificant differences in intensity in the edge areas. 
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The above-mentioned mixing may e.g. be performed in con- 
sideration of the circumstance that adjacent macro illu- 
mination areas receive optical power which does not dif- 
5 fer significantly from each other, while macro illumina- 
tion areas oriented relatively remotely from each other 
may have a somewhat greater difference in intensity, 
without this causing considerable visual disturbances on 
the illumination surface. 

10 

An additional advantage of the invention may be obtained 
by filtering the light to or emitted from the individual 
light guides, so that the illumination intensity is uni- 
form from all the light guides or some of these. 

15 

In contrast to the prior art, an apparatus according to 
the invention may be constructed in a relatively simple 
manner, while achieving high resolution, high illumina- 
tion rate, good precision and uniform illumination inten- 
20 sity over a very large illumination area. 

The invention is particularly advantageous in connection 
with light valves which are vitiated by relatively great 
losses. An example of such light valve types may e.g. be 
25 electrooptically based light valves, such as LCD, PDLC, 
PLZT, FELCD and Kerr cells. Other types of light valves 
may e.g. be electromechanical reflection-based light 
modulators of the DMD type. 

30 According to the invention, it is thus possible to sum 
light over a large surface in a simple manner using rela- 
tively few light guides, just as it is possible to orient 
the light emitters in the illumination system relatively 
freely as the light emitters consist of light guide ends 

35 rather than e.g. a light source with associated optical 
system, drivers and coolants. 
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A particularly advantageous embodiment of the invention 
is achieved for transmissive light valves, as these re- 
sult in the fewest possible optical losses, which may be 
5 quite decisive for the functionality of certain applica- 
tions . 

4 

When, as stated in claim 2, the illumination unit addi- 
tionally comprises a first lens arrangement, said lens 

10 arrangement comprising at least one micro lens arranged 
with respect to each light valve so that the light 
emitted by the light emitter or emitters is focused on or 
in the vicinity of the optical axis of the individual 
light valves, a high utilization of the light power 

15 emitted from the light emitter is achieved. 

When, as stated in claim 3, the illumination arrangement 
additionally comprises a second micro lens arrangement 
arranged between the light valves and the illumination 
20 face, so that light transmitted through the light channel 
of the individual light valve is focused suitably on the 
illumination surface, it is ensured that the light from 
each channel falls on small points with high intensity on 
the illumination surface. 

25 

When, as stated in claim 4, the optical light guide or 
guides are formed by optical fibres, a small loss of 
light intensity as well as great constructional flexibil- 
ity in the spatial positioning of the individual elements 
30 is achieved. 

The use of multimode fibres opens up the possibility of 
illuminating the illumination surface with more broad- 
spectral light. 



35 
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When, as stated in claim 5, at least one of the light 
sources is formed by a short arc gap lamp, a high emitted 
light power is achieved from an area of limited physical 
extent (high radiation intensity) . 

5 

When, as stated in claim 6, the light source comprises a 
short arc gap lamp having light receiving optical light 
guides or fibres which are arranged within an angle of 
+/- 75° with respect to the equator axis (E) of the lamp 
10 on a ball face around the lamp, and which are optically 
connected to and conduct light to the light emitters, it 
is ensured that the predominant part of the light emitted 
from the light source is gathered in the light guides, 
whereby the coefficient of utilization is very high. 

15 

When, as stated in claim 7, at least one of the light 
sources is formed by a laser source, it is possible to 
distribute the light sources so that e.g. a row of laser 
sources can supply the total number of light valves. 

20 

When, as stated in claim 8, the illumination unit com- 
prises a plurality of light emitters in the form of light 
guides, each of which is optically connected to a light 
source arranged to illuminate a plurality of light valves 

25 arranged in a given face shape, at least one collimation 
lens being arranged between the light emitter and the 
face shape so that collimated light is conducted to a 
first micro lens arrangement associated with the plural- 
ity of light valves, a homogeneous illumination of a plu- 

30 rality of the light valves from each light emitter is 
achieved. 

When, as stated in claim 9, the face shape of the light 
valves forms a hexagon, a good approximation to a circle 
35 and thereby a high utilization of the light energy from a 
light emitter of circular geometry are achieved. Another 
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advantage is that hexagonal illumination faces are ex- 
tremely advantageous to use in connection with scanning 
movements of a plurality of illumination units built to- 
gether. Thus, hexagons may suitably be shaped and posi- 
5 tioned mutually offset in and transversely to the scan- 
ning direction. 

When, as stated in claim 10, the individual light valves 
are arranged in rows in the transverse direction of the 
10 face shape with the light valves at a given mutual dis- 
tance, said rows being mutually offset in the transverse 
direction, it is possible to distribute the light lin- 
early over a great width. 

15 When, as stated in claim 11, the rows are arranged such 
that the projection of all the individual light valves in 
the transverse direction in the face shape results in a 
plurality of illumination points at a mutual distance in 
the transverse direction, it is ensured that light may 

20 fall on points with a considerably higher resolution than 
corresponding to the distance between the individual 
light valves because of their physical extent if these 
were positioned in a single row in the transverse direc- 
tion. 



When, as stated in claim 12, the face shape or shapes of 
the light valves are arranged on one or more illumination 
heads, each illumination head and the illumination face 
being adapted to perform a relative movement across an 
30 illumination area, said device being also provided with a 
control unit for controlling the light valves in depend- 
ence on the relative movement between the illumination 
head and the illumination face, an advantageous embodi- 
ment of the invention is achieved. 



25 



35 
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When, as stated in claim 13, the illumination head or 
heads are arranged as a rod whose relative movement with 
the illumination face is a simple progressing movement in 
the transverse direction of the rod, it is ensured that 
5 illuminated points may be generated in the entire or a 
considerable part of the width of the illumination face 
and by virtue of the scanning movement on the entire or a 
considerable part of the illumination face. 



10 When, as stated in claim 14, the illumination unit be- 
tween the light valve arrangement and the illumination 
face additionally comprises optical means for spreading 
the light beams emitted by the light channels across the 
illustration face, exposure is ensured over an area which 

15 is physically larger than the area covered by the light 
channels, thereby e.g. allowing compensation for non-ac- 
tive edge areas around a light valve arrangement. 

When, as stated in claim 15, the light valves of the il- 
20 lumination unit are formed by electrooptically based 
light valves (spatial light modulators) , such as LCD, 
PDLC, PLZT, FELCD or Kerr cells, a great design flexibil- 
ity is achieved with respect to selection of light modu- 
lator principle in the individual application, including 
25 also that standardized components can reduce the produc- 
tion price. 

When, as stated in claim 16, the light valves of the il- 
lumination unit are formed by reflection based electrome- 
30 chanical light valves, such as DMD chips, a solution with 
high spatial resolution is achieved. 

When, as stated in claim 17, the light valves of the il- 
lumination unit are formed by transmission based electro- 
35 mechanical light valves, a solution with a very low dim- 
ming of light through the modulator is achieved. 
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When, as stated in claim 18, the light guides of the il- 
lumination device are so arranged with respect to the 
light valve arrangement that the optical energy fed to 
5 each subset of light valves does not differ significantly 
from each other when the subsets of light valves illumi- 
nate adjacent areas or areas close to each other on the 
illumination face, it is ensured that the permissible 
variation in light intensity between all light emitters 
10 may be increased without this becoming visible. 

When, as stated in claim 19, the light receiving ends of 
the light guides are gathered in at least one bundle 
which directly or indirectly receives light from a re- 
15 flector or a reflector system optically connected to at 
least one lamp, a better possibility of centrally con- 
trolling both amount and variation of the light injected 
into the light guide is achieved. 

2 0 Drawings 

The invention will be explained more fully below with 
reference to the drawings, in which 

25 fig. 1 shows a basic sketch of an embodiment of the in- 
vention, 

fig. 2 shows a more detailed sketch of a subarea shown in 
fig. 1, 

30 

fig. 3 shows an additional example of an embodiment of a 
subarea according to the invention, 

fig. 4 shows an embodiment in which the subareas shown in 
35 fig. 3 are arranged on e.g. a scanning rod, 
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fig. 5 shows an embodiment with a plurality of illumina- 
tion modules arranged on a scanning rod, 

fig. 6 shows a cross-section of an illumination system 
5 according to the invention with LCD light valves. 

Example 

Fig. 1 shows a basic sketch of an embodiment of the in- 
10 vention. 

Thus, an illumination system comprises a lamp 1 which is 
optically connected with a plurality of light receiving 
ends of light guides, such as optical fibres 3 which are 
15 gathered in a fixture 2. 

At the opposite end of the optical fibres 3, the optical 
fibres 3 are optically connected to a plurality of subar- 
eas or zones 4, each of which comprises a plurality of 
20 light valves (not shown) . 

The light guides 3 thus conduct light to the subareas 4 
where the fed light is modulated on an illumination face 
5. 

25 

The light valve arrangement shown in fig. 1 may e.g. be 
arranged for flash exposure, i.e. all illumination points 
on the complete illumination face may be illuminated at 
the same time. 

30 

The light valve arrangement shown in fig. 1 may moreover 
be constructed on the basis of an array having a very 
large number of light valves, the total area being di- 
vided into a plurality of subareas which each are illumi- 
35 nated by a light guide 3. 



• 
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Fig. 2 is a close-up of one of the subareas 4 shown in 
fig. 1. 

Each subarea comprises a plurality of light valves 6 
5 which may individually be controlled electrically by a 
control unit (not shown) connected to it. The light valve 
arrangement may e.g. be formed by an LCD display with a 
given desired resolution. 

10 The entire subarea of light valves 4 is illuminated by 
one light guide 3 so arranged that a light beam 10, 
emitted from the light guide 3, can supply optical energy 
to all the light valves 6 in the subarea. 

15 It should be noted that the light beam will frequently be 
supplied through collimation optics so that the light 
beam supplied to the light valve arrangement is plane and 
uniform in terms of energy. 

20 Fig. 3 shows a further example of an embodiment of a 
subarea according to the invention. 

With respect to the subarea shown in fig. 2, it is noted 
initially that there are fewer light valves in each 
25 subarea. 

The shown subarea 4 thus comprises a plurality of light 
valves 6 with light valve apertures 6' . 

30 It will be seen that the selected light valve arrangement 
has had the light valves at the corner diaphragmed so 
that the shape of the subarea approximates a circum- 
circle. It will be appreciated that, for explanatory rea- 
sons, the selected example has a reduced number of light 

35 valves, and a larger number of light valves can therefore 
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be approximated more easily to a desired face-shaped or 
matrix structure. 

An advantage of an approximately circular face shape is 
5 that it is relatively easy to distribute light over the 
light valve arrangement from a light guide, as a light 
guide will typically have a circular cross-section. 



It will be seen from fig. 4 how three subareas 14 of 
10 light valves 6, 6 1 are arranged as cooperating illumina- 
tion units for performing a scanning movement and 
illumination perpendicularly to a scanning line 9. In the 
shown projection of light on the scanning line 9 the com- 
plete light valve arrangement moves perpendicularly to 
15 the scanning line 9 and performs illumination in the nor- 
mal direction of the units. As will appear, the light ap- 
erture 6 ? of the individual light valves 6 gives a con- 
tribution on the scanning line with equidistant illumina- 
tion points in the form of an illumination point 6". 

20 

The shown arrangement may e.g. be constructed on a mov- 
able scanning rod (not shown) with associated control 
electronics (not shown) . 



25 The shown structure may be built more economically than 
e.g. arrangements for flash exposure, just as it will be 
possible to increase the resolution in a simple manner. 
This will be discussed in greater detail below. 



30 As will appear from the example, the subareas used have 
an inclination with respect to their projection on the 
scanning line 9. The shown arrangement thus gives an in- 
crease in the resolution which corresponds to the number 
of rows in the light valve arrangement. The angle with 

35 respect to the scanning line 9 of each illumination mod- 
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ule is adapted so as to create an equidistant spacing be- 
tween the points 6" projected down on the line 9* 

As an alternative to the arrangement described above, the 
5 system may be arranged with redundancy by allowing sev- 
eral light valves to illuminate the same illumination 
point. This may e.g. be a distinct advantage in connec- 
tion with light valve types in which a certain functional 
uncertainty occurs, i.e. non-functioning mirrors or 
10 valves. Such a redundancy may e.g. be achieved by rotat- 
ing a larger array of light valves so that selected light 
valves, when scanning past an illumination face or scan- 
ning line, illuminate the same point. 

15 It should be recalled in this connection that generally a 
very small or no percentage of error must be accepted for 
the light valves involved if these are used as "stand 
alone", for which reason redundancy will allow some un- 
certainty on the individual illumination modules. This in 

20 turn reduces the unit price of the light valve units in- 
volved. 



An advantage of the shown example is that standard light 
valve structures may be used with an ordinary matrix po- 
25 sition of the light valves, such as e.g. light valves of 
the LCD type, rather than having to produce subareas with 
a particular and specific layout of light valves. 

However, it will be appreciated that the individual 
30 subareas or the complete light valve arrangement, if so 
desired, may be produced in one total formation of light 
valves in a given specific layout. 

It should moreover be noted that a further advantage of 
35 the invention is particularly pronounced when using a 
scanning light valve arrangement, as the light valve ar- 
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rangement in its entirety normally requires a very elon- 
gated light supply line (corresponding to the length of 
the desired scanning line) . Such an elongated light pro- 
file may be extremely difficult to achieve without using 
5 light guides, as the optics used may be extremely compli- 
cated and bulky. 



Fig. 5 shows a section of a further embodiment of the in- 
vention, the light valve layout being produced directly 
10 in this case with row displacement between the individual 
light valve rows. 



The light valve arrangement shown is adapted to scan 
across an illumination face in the scanning direction SD. 

15 

The light valve arrangement is arranged with a plurality 
of light valves 6 positioned in rows, e.g. LCD light 
valves. Each light valve has an illumination aperture 6 f 
which is electrically activatable and deactivatable . When 
20 the light valve 6 is open, it will thus illuminate an il- 
lumination place arranged below the light valve. This il- 
lumination place will be a scanning line 9 in the shown 
case. 

25 As shown in the drawing, the light valve arrangement pro- 
jections 30 together form an illumination line SL on 
which the illumination points have a mutual given centre 
distance. The projections illustrate how the individual 
points are generated when the individual light valves 

30 pass the scanning line SL in the direction SD. 



It will be appreciated that the illumination arrangement 
is controlled by control means (not shown) which ensure 
that the individual light valves open with a suitable, mu- 
tual time delay so that an ordinary scanning line is re- 
formed on the scanning line SL, even though the passage 



\ 
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of the light valve rows across the scanning line is tem- 
porally staggered. 

In the shown case the illumination resolution achieved 
5 corresponds to the mutual shifting between each adjacent 
row. However, it will be appreciated that the layout 
shown just represents one of many conceivable light valve 
layouts within the scope of the invention. 

An advantage of the shown embodiment is that the light 
valve arrangement may be produced directly and specifi- 
cally for the task for which the device might be in- 
tended, thereby facilitating the mutual positioning of 
cooperating illumination modules. 

Fig. 6 shows a cross-section of an embodiment according 
to the invention . 

Fig. 6 thus shows an illumination system comprising a 
20 bundle of light guides 20 whose light receiving ends may 
be arranged to receive light from one or more light 
sources (not shown) . 

The light guide bundle 20, which may e.g. consist of op- 
25 tical fibres, forms a plurality of light emitters ar- 
ranged to illuminate collimation optics 23 so that each 
light emitter in the fibre bundle is collimated individu- 
ally to collimated light beams 28. 

30 The collimated light beams 28 are subsequently conducted 
to an LCD modulation board 24 consisting of one LCD ar- 
ray, in which the individual LCD light valves are adapted 
to modulate the incident light in dependence on electri- 
cal control signals to outgoing macro light beams 29 of 

35 micro light beams. Each macro light beam 29 consists of a 
plurality of individually modulated micro light beams. 
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The micro light beams are not shown in fig. 6 owing to 
the resolution achievable in the figure. 

As an alternative embodiment of the invention the LCD 
5 board might be constructed as a plurality of LCD arrays 
which each are illuminated by precisely one light emitter 
or a subset of light emitters from the fibre bundle 20. 



Subsequently, the macro light beams 2 9 are conducted to a 
10 plurality of macro objective systems which each may con- 
sist of e.g. associated macro lenses 25, 26. The macro 
objective systems subsequently conduct the macro light 
beams to an illumination point in the form of e.g. a 
printing plate. 

15 

The shown embodiment can perform stationary flash expo- 
sures of stationary illumination faces depending on the 
structure and dimensioning of the optical system and the 
LCD board. 

20 

Alternatively, the shown embodiment may be arranged for 
relative movement between the illumination face and the 
illumination system in the form of e.g. a scanning, as 
shown in fig. 4 and fig. 5. 
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PATENT CLAIMS 

1. An illumination unit for point illumination of a me- 
dium comprising a plurality of light emitters (3) in the 

5 form of light guides arranged to illuminate an illumina- 
tion face via a light valve arrangement, said light valve 
arrangement comprising a plurality of electrically con- 
trolled light valves, characterized in that 
at least two of the light emitters (3) are arranged to 
10 illuminate a plurality of light valves (6) each. 

2. An illumination unit according to claim 1, char- 
acterized in that it additionally comprises a 
first lens arrangement, said lens arrangement comprising 

15 at least one micro lens arranged with respect to each 
light valve so that the light emitted by the light emit- 
ter or emitters is focused on or in the vicinity of the 
optical axis of the individual light valves. 

20 3. An illumination unit according to claim 1 or 2, 

characterized in that it additionally com- 
prises a second micro lens arrangement arranged between 
the light valves and the illumination face, so that light 
transmitted through the light channel of the individual 

25 light valve is suitably focused on the illumination face 
(5) . 

4. An illumination unit according to claims 1-3, 
characterized in that the optical light 

30 guide or guides (3) are formed by optical fibres, pref- 
erably multimode fibres. 

5. An illumination unit according to claims 1-4, 
characterized in that at least one of the 

35 light sources (1) is formed by a short arc gap lamp. 




• 
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6. An illumination unit according to claims 1-5, 
characterized in that the light source com- 
prises a short arc gap lamp (1) having light receiving 
optical light guides or fibres (3) which are arranged 
5 within an angle of + /- 75° with respect to the equator 
axis of the lamp on a ball face around the lamp, and 
which are optically connected to and conduct light to the 
light emitters, 

10 7 . An illumination unit according to claims 1-6, 

characterized in that at least one of the 
light sources is formed by a laser source. 

8. An illumination unit according to claims 1-7, 
15 characterized in that it comprises a plural- 
ity of light emitters (3) in the form of light guides, 
each of which is optically connected to a light source 
(1) arranged to illuminate a plurality of light valves 
(6) arranged in a given face shape, at least one collima- 
20 tion lens being arranged between the light emitter and 
the face shape so that collimated light is conducted to a 
first micro lens arrangement associated with the plural- 
ity of light valves. 

25 9. An illumination unit according to claim 8, char- 
acterized in that the face shape of the light 
valves forms one or more hexagons . 

10. An illumination unit according to claim 8 or 9, 
30 characterized in that the individual light 
valves are arranged in rows in the transverse direction 
(9) of the face shape with the light valves at a given 
mutual distance, and that the rows are mutually offset in 
the transverse direction. 



35 



11. An illumination unit according to claims 8-10, 
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characterized in that the rows are arranged 
such that the projection of all the individual light 
valves in the transverse direction (9) in the face shape 
results in a plurality of illumination points at a mutual 
5 distance in the transverse direction (9). 



12. An illumination unit according to claims 1-11/ 
characterized in that the face shape or 
shapes of the light valves are arranged on one or more 

10 illumination heads, each illumination head and the illu- 
mination face being adapted to perform a relative move- 
ment across an illumination area, said device being also 
provided with a control unit for controlling the light 
valves in dependence on the relative movement between the 

15 illumination head and the illumination face. 



13. An illumination unit according to claims 1-12, 
characterized in that the illumination head 
or heads constitute a rod whose relative movement with 
20 the illumination face is a single progressing movement in 
the transverse direction of the rod. 



14. An illumination unit according to claims 1-13, 
characterized in that the illumination unit 
25 between the light valve arrangement and the illumination 
face additionally comprises optical means for spreading 
the light beams emitted by the light channels across the 
illumination face. 



30 15. An illumination unit according to claims 1-14, 

characterized in that the light valves of 
the illumination unit are formed by elect rooptically 
based light valves (spatial light modulators), such as 
LCD, PDLC, PLZT, FELCD or Kerr cells. 



16. An illumination unit according to claims 1-15, 
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characterized in that the light valves of 
the illumination unit are formed by reflection based 
electromechanical light valves, such as DMD. 

5 17. An illumination unit according to claims 1-16, 

characterized in that the light valves of 
the illumination unit are formed by transmission based 
electromechanical light valves. 



10 18. An illumination unit according to claims 1-17, 

characterized in that the light guides of 
the illumination unit are so arranged with respect to the 
light valve arrangement that the optical energy fed to 
each subset of light valves does not differ significantly 

15 from each other when the subsets of light valves illumi- 
nate adjacent areas or areas close to each other on the 
illumination face. 



19. An illumination unit according to claims 1-5 and 
claims 7-17, characterized in that the light 
receiving ends of the light guides are gathered in at 
least one bundle which directly or indirectly receives 
light from a reflector or a reflector system optically 
connected to at least one lamp. 

20. A method of point illumination of a medium by means 
of a plurality of light emitters (3) in the form of light 
guides which are arranged to illuminate an illumination 
face via a. light valve arrangement, said light valve ar- 
rangement comprising a plurality of electrically con- 
trolled light valves, characterized in that 
at least two of the light emitters (3) are arranged to 
illuminate a plurality of light valves (6) each. 

21. A method according to claim 20, character- 
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i 2 e d in that the light emitted by the light emitter 
or emitters is focused on or in the vicinity of the opti- 
cal axis of the individual light valves via a first lens 
arrangement, said lens arrangement comprising at least 
one micro lens arranged with respect to each light valve. 

22. A method according to claim 20 or 21, charac- 
terized in that the light transmitted through the 
light channel of the individual light valve is suitably 
focused on the illumination face (5) via a second micro 
lens arrangement arranged between the light valves and 
the illumination face. 
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